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NOVEL PHARMACEUTICAL OR DIETETIC MUSHROOM-BASED 
COMPOSITIONS 

The present invention relates to the field of pharmacy and dietetics. 

5 A m ore particular subject of the present invention is new pharmaceutic, and/or 
dietary compositions with a fungi base. 

A specific subject of the invention is pharmaceutic, and/or dieted compositions 
lining one or more edible fungi hav,ng therapeutic properties, and Ctosan. 

With the increase, in particular in Western societies, of certain diseases linked to 
Llems of environment or to poor diet, such as cancer, diabetes or Avascular 
se ses some in the medical profession agree with the nutritionists on th,s, and 
"gly stress the impedance of a healthy die, to prevent, and even combat 
these diseases. 

Among the various foodstuffs proposed, edible fungi present interesting therapeutic 
properties. Thus they are said to possess, as the case may be, — — 
slimming, hypoglycaem.c, antihypertensive, even '^^ZLT^ 
properties. Scientific worK increasingly corroborates the.r med,ca, s,gn,f,oance. 



FU Trtr:;r— substances such as potassium, calcium, magnesium, 

phosphorus, zinc, copper, sulphur, sodium and above all selen.um; 
. approximately 4 % assimillable proteins, in particular lysme; 
. approximately 3.5 * glucides such as polysaccharides, ,ec„ns conta,n large 
q uanmies of galactose, xylose, arabinose, fucose, rhamnose and mannose, 

-. r;L 2 i:tparticu,ar group B vitamins, name, vitamin B1. .ami n B, 
pantothenic acid (vitamin B5), folic acid (vitamin B9), nicotin.c acd (v„am,n B3), 
vitamin C; vitamin D2; vitamin E; vitamin PP and vitamin K. 
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Th e active ingredients of fungi are complex branched polysaccharides or strongly 
olvcosylated, neutral or weakly basic proteins. 

However fungi present the mapr drawback o, accumulating tox,c substances of 

tact they concentrate minerals and in particular heavy metals, in parbcular 
lead, cadmium, manganese, arsenic, mercury. 

Consumption of these heavy metals is not without an effect on health. Thus: 

lead poisoning is in particular the cause of saturnism either in its acute form 
" ^ oh Inifests itself in violent intestinal pains or in its chronic form wh, 
m ani,ests itself by nervous disorders, interstitial nephritis, haemato,og,ca, 
disorders, saturnine cachexia which can lead to death; 

. excess of manganese can cause Parkinson's disease as reported by Huang 
CCetal (Neurology 1998;50:6g8-700); 

the toxicity of cadmium is substantial and can induce vomiting, abdominal 
pa ns severe diarrhoea and a fall In blood pressure. Following prolonged 
lot, it can attach itself to the thiol groups of proteins, in the e = 
in the kidney, causing proximal tubulopathy, but also in the bone and the l,ve 
I L thus reported, the source o, cancers such as that of the liver and the 
prostata; 

. arsenic which is contained in insecticides and fungicides, can cause vomiting, 
abdominal pains, cyanosis, respiratory problems... 

. m eroury, for example methyl mercury, triggers bloody vomiting, abdominal 
"asms bloody diarrhoea and rena, insufficiency. A pabent sub.ected to 
c onic' exposure to mercu^ can present digestive, renal, cutaneous or 
nelus disorders. Acute mercury poisoning can manifest itself in tubulo- 
interstitial nephropathy, encephalopathy or anuria. 

Fungi also accumulate weed killer, fertilizers and insecticides. 
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Finally fungi also present lesser or greater radioactivity ,evels according to heir 
t ', their enzymatic capacity, the physical location of their hah at (meadow 
clearing, non-coniferous or coniferous forests) on the ground or on stumps or also 
according to the implantation depth of the mycelium. 
5 7L, this radioact,vity essentially results from the ability which fungi have, un l, k e 
chlorophyllous plants, to also concentrate radioactive metals, such as caesium 134, 
caesium 137, lead 210 and radium 226. 

Th e consumption of such radioactive metals - for example caesium 137 the haHfe 
10 0 f wnich is nearly 30 years - heyond European standards, would increase £ 

cancer, the number of congenita, deformities or of genetic anomaHes tr™s,^ 
» from generation to generation (CRII-RAD (Commission de Recherche 
§ :«ormi:rindependL S sur ,a Radioactivite) Information sheet ,3 November 
% 1997). 

I Therefore, if a completely safe pharmaceutical or even food use of these is desire* 
I, it is current, necessa^ to carry out the extraction o, the active ingredients of the 
« fungi in order to prevent possible contamination or to be ensured of the absence ^o 
K «be latter by carrying out analyses such as for example pos,-des,ccat,on gamma 

^ miction and the analysis operations are long, fastidious and constantly 
expensive. 
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The problem addressed by the present invention is to create fungi-based 
compositions which do not have to undergo prior treatments to remove p s b, 
contamination caused by heavy metals, radioactive metals from weed- let. 
fertilizers and insecticides, or which have not been specially chosen beforehand to 
ensure the absence of contaminants. 

< he invention therefore consists of the combining, in pharmaceutical or dietary 
1 ositions, o, one or more fungi or parts of edible fungi, P^J^J^. 
(vitamins, compounds displaying dietary or therapeutic propert.es), and chrtosan^ 
lout having to cany out a prior treatment of the fungi of the purification type such 
as for example column extraction or purification. 



active ingredients contained in the Tungu 
contaminants. 

the effect obtained by taking an isolated extract from the same fungus. 

exiting skeleton of the fungus and onto the polysaccharides to pH. 

"I, be released in the intestinal tract, a. so accordi ng to the proving pH there. 

7k Tt of the increase in the level of chitosan in cultivated fungi, with chitosan, 

i ====== 

i.H support elements. 

I Chitosan is a linear polysaccharide constituted by a long -i^— 
' linked by p(1-4)glucosidic bridges. It has the foHowing chem.cal structure 
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„ results from the deacetylation of chitin. Chitin is the second most .mportan 
o^ccharide present in nature after cellu.ose and is also found in the —ton 
of crustaceans, of myriapods and o, arthropods as well as ,n ,nsec.s an fung, 
The rate o, deacetylation oan vary from 80 to 100 % according to the van ty o 
L o an and its average molecular weight is between 5 000 and 1 000000 ma,ng 
pTsLe to ensure the solubility, the turbidity and the viscosity of the composes 
according to the invention. 

Besides the fact of being non-toxic and non-allergising, it has in addition the 
Lvantage of being antibacterial, antifungal and antiviral. The use of chitosan ,n the 
pharmaceutics field has already been reported in numerous publications. 

Thus, it was observed that ch.tosan would maKe i, possible at one and the same time 
t0 reduce LDL cholesterol which, in excess, can settle in the tissues. ,n part.cu lar 

he wa„s of the arteries and increase HOL cholesterol which is confer. < . 

« g ood» cholesterol (Maezaxi Y, Tsuji K, Naxagawa Y, et al. B.oscence 

Biotechnology B.ochem 1993; 57(9):1439-44). 

i other authors have confirmed that chitosan appears to be an effective 
[ "l^erolem, agent by studying its action in rats (Sugano et al Nutritional 
Rep Int., 1978;18(5):531-7). 

A Chinese publication reports that chitosan could also have s,gn,ftcant effects on the 
metabolism of glucose in rats. 

Other authors also have expressed great hopes of chitosan in the fight against A.DS_ 
Z t, these studies have shown that this compound slows down the syn hes* o, 
proteins o, the A,DS virus in human and mice eel, *~ * * 

Biochemical and Biophysical Research Communications; 174; 486-489). 

The chitosan according to the invention can be used in acid or cationic form Le 
presenting a pH less than 6. For this, an organ, acid selected .n part,™ rom 
Long acetic acid, lactic acid, succinic acid, tartaric acid, ascorbic c ft, a 
g ,utamic acid, methanesulphonic acid and e.hanesulphonic acd ,s added to the 
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chitin . Preferably, ascorbic acid or lactic acid is added to the cbitin. Tbe amine 
functions are thus made free and salified. 

The chitosan according to the invention can also be used in basic form with a pH of 
Zln 7 and 12. Chitosan succinamide, chitosan acetamide, chitosan tartrate 
anHn a general manner alky, carboxamides of chitosan where the alky, rad.ca, 
contains from 2 to 6 carbon atoms, can thus be used. 



The compositions according to the invention can therefore conta.n either a ch,tosan 
in acid form or a chitosan in basic form or the combination of an acd ch,tosa d 
oasic chitosan depending on their intended uses and the effect „ ,s des.red to be 

TaTtid environment such as the stomach, an acid chitosan which is positively 
charged assumes the form of a ge, and fixes the negatively charged fatty acds. It 
also fixes certain proteins, therapeutic substances or metals. 
.Moreover, an « acid -, chitosan will also be able release certa.n compounds ^tha 
las previously chelated in acid medium. This release will be even more effecbve 

because the gastric pH is low and the initial fixing of the compounds will have been 

accomplished in a weakly acid environment. 

, an alkaline environment such as the duodenum, the ,e J unum and th 

heavy metals. In the same manner as acid chitosan, basic chitosan can releas 
some of the active ingredients that it has initially chelated in a basic env.ronment 
This release will be even more effective the more the intestinal pH ,s ra,sed and „ 
, initial fixing has been carried out in basic medium. 

At ambient temperature and in a weakly basic medium, _ba^o ± an_f^_ 
complex branched poiysaccharides or the strongly glycosylated proteins o, ung, 
release them in the duodenum, the jejunum, theileum and the cdon The e^o 
0 of heavy metals is only very sligh^re^o^rHoHgio release o the ac 
"gradients is thus obtained - including those bound by chitin, which ,s less affined 
than chitosan - and an elimination of the heavy metal contaminants. 
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The combination of an acid chitosan and a basic chitosan having previously fixed the 
polysaccharides and the glycosylated proteins of the fungi makes it poss.ble to: 

. ensure elimination by complete chelation of the contaminants (heavy metals, 
etc.); 

avoid any interaction between the polysaccharides or the glycosylated prote.ns 
originating in the fungi and the fatty acids which could alter their intestinal 
absorption or their properties. Moreover, this combination also avoids the loss of 
the liposoluble constituents. 

The compositions according to the invention contain from 30 to 70 % chitosan by 
weight of the total mass (fungi + chitosan). They are administered from 1 to 4 times 
per day by digestive route depending on the fungi that they contain. They do not 
manifest either toxicity or intolerance phenomena. 

The compositions according to the invention can contain fungi or mycelia which are 
fresh or in the form of a dry extract. Moreover, their fruit or their mycelium can be 
used, in addition, the fungi used can be fungi which are cultivated with or without 
culture medium. 

The fungi are chosen from among Armillara Mellea. Agarious bisporus, Boletus 
edulis Cordyoeps sinensis, Coriolus versicolor, Flammulina velutipes, Ganoderma 
lucidum Hericium erinaceus, Hypsizygus marmoreus, Auricularia auricula-Judae, 
Phellinus linteus, Pleurotus ostreatus, Grifola frondosa, Agaricus campestris, 
Lentinus edodes, Tremella fuciformis and Volvaria volvacea. 

The compositions according to the invention can moreover be mixed or diluted with 
or in food additives such as flour, sugars, polyols, saccharides, filler materials and/or 
with sweeteners, with binding agents, with flavouring agents, with flavour modiflers. 

As filling material, cellulose, modified cellulose, clays, minerals salts, non-digestible 
proteins can be mentioned. 



As binding agent, alkylated cellulose, cross-linked or non-cross-linked 
carboxymethylcelluloses, carboxymethyl starches or cross-linked vinyl pyrrolidone 
polymers can be mentioned. 

As flavouring modifer, sugars, honey, nuts, hazelnuts or any other natural product 
will be mentioned. 

The sugars, which can be incorporated into the compositions according to the 
invention, are digestible sugars such as sucrose, fructose, maltose or lactose or 
even non-digestible sugars such as glucose and arabinose. 

The compositions according to the invention are presented in one of the forms 
suitable for administration by oral route and in particular in the form of gelahn 
capsules, powders, soft capsules or granules, but also in the form of galettes, 
biscuits or any other food base. 

For food use, the compositions according to the invention can also be incorporated 
in sauces, pates, breads and cold meat products. 

The excipients or diluents appropriate for these routes can be inert mineral products, 
such as for example calcium carbonate, tricalcium phosphate, magnes.um 
phosphate, alumina, colloidal silica, kaolin, clays, aluminium silicate, calcium s.l.cate 
, or iron oxide or water or aqueous liquids for the oral route. 

The compositions according to the invention are particularly intended for therapeutic 
use, in particular in the following diseases: 



25 - obesity; 

- hypercholesterolemia; 

- diabetes; 

- memory disorders; 

- cancer; 
30 - asthma. 

The compositions according to the invention can also be used against ageing 
deal with denutrition. 
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The following examples illustrate the invention. They do not limit it in any way: 
EXAMPLE I 

Galettes based on C oriolus versicolor 

- chitosan succinamide (pH between 7 and 12) 1 00 g 



10 



- Coriolus versicolor 

(whole dry extract or mycelium on rye or wheat) 



200 g 



- chitosan salt (pH less than 6) 1 00 9 

+ 1 % ascorbic acid 

for 40 galettes with an average weight of 10 g each containing on 
% average approximately 1 .25 g Coriolus versicolor. 

TO 

S The galettes according to the invention are prepared in the following way: 

i . The chitosan succinamide and Coriolus versicolor are mixed at ambient 

% temperature, adding water until a homogenous mixture is obtained. The 

mixture obtained is left to stand for an hour then the chitosan salt is added to 
it in the presence of water and at ambient temperature until a homogenous 
mixture is obtained. 

The thus-obtained mixture is divided up into 40 galettes that are placed in an 
25 oven on a low heat until they are cooked . 

As the active ingredients of Coriolus versicolor are hydrosoluble, the prior fixing of 
the fats at gastric level is not carried out. However, the possible interactions 
between the fatty acids and the strongly glycosylated polyosides or prote.ns are 
30 avoided. 
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EXAMPLE II 

Galettes based Grifo la frondosa 

- chitosan succinamide (pH between 7 and 12) 100 g 

- Grifola frondosa 200 9 
(whole dry extract or mycelium on rye or wheat) 

- chitosan salt (pH lower than 6) 1 00 9 
+ 1% ascorbic acid 

for 40 galettes with an average weight of 10 g each containing on 
average approximately 1 .25 g Grifola frondosa. 

Grifola frondosa, or tufted polypore or maTtake, is an edible fungus considered to be 
a food product of plant origin. It is not included in the list of plant-based 
medicaments. The addition of polymerised glucosamines such as ch.tosan br.ngs all 
the envisaged advantages: release of the active ingredients in the small intestine and 
« trapping » of any heavy metals which are possibly present. 

The preparation of Grifola frondosa based galettes is carried out in an identical 
manner to those based on Coriolus versicolor. 

The active ingredients of Grifola frondosa are either hydrosoluble, or liposoluble. It is 
particularly advantageous to chelate the fats in the stomach and in the .ntestine 
during the release of the active ingredients in order to benefit from the whole range 
of therapeutic actions. Moreover all the interactions between the fatty acids and 
strongly glycolysed polyosides or proteins are avoided. 

The preparations of examples I and II thus make it possible to obtain: 

- a gel of the acid chitosan in the stomach with fixing of the fats and heavy metals; 

- a gel of the basic chitosan with release of the active ingredients of Coriolus 
versicolor or Grifola frondosa in the intestine, without any dispersion. The residual 
heavy metals are fixed at this time. 



EXAMPLE III 

Manufacture o* hiscuits bas ^ nn firifola frondosa 

The ingredients depend on the type of biscuit: Joconde or genoese. 
correspond to products traditionally used in biscuit making. 



L 


Joconde (Kcal/1 00 g - 350 or 1 460 KJ) 


1 


ngredients 


Kcal 


\ 


Whole egg 


147 




Sugar 


394 




z lour 


341 




Fungus (Grifola frondosa) 


25 




Polymerised glucosamines 


0 




Emulsifier E472b (2.01 %) 


288 


Oat fibre 


40 


Rising agent E450ai-E500n (0.67 %) 


29 


Potassium sorbate E202 (0.23 %) 


490 


Sodium bicarbonate (traces < 0.01 %) | 


EXAMPLE IV 

Manufacture of biscuits based on Grifola frondosa 








Genoese (Kcal/1 00 g - 280 or 1 170 KJ) 


Ingredients 


Kcal 


Flour 


341 


Sugar 


394 


Water 


0 


Egg 


147 


Fungus (Grifola frondosa) 


25 


Polymerised glucosamines 


0 


Dinalplus* 


363 


Emulsifier E472b (0.85%) 


288 


Rising agent E450ai-E500n (0.85 %) 


29 




Calcium propionate E282 (0.22 %) u 

Salt (0.01 %) ° 

Sodium bicarbonate (traces < 0.01 %j ^ 0 

^Di^lplu^l^ potato starch) 



Manufacturing principle 

The maitake is mixed with chitosan in an alkaline environment at a temperature 
5 respecting the active ingredient. 

Chitosan powder (neutral or acid pH) is added after cooling down to constitute the 
active ingredient. 

The active ingredient is then combined with a standard biscuit base already 
S marketed by the biscuit manufacturer. The cooking methods respect the active 
| 0 ingredient. The active ingredient does not adulterate the storing of the product, which 
t.9 has been tested. 

m 
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